Gabapentin prevents delayed and long-lasting hyperalgesia induced by fentanyl in rats.
Opioid-induced hyperalgesia can develop rapidly after opioid exposure. Neuropathic pain and opioid-induced hyperalgesia share common pathophysiologic mechanisms. Gabapentin is effective for the management of neuropathic pain and may therefore prevent opioid-induced hyperalgesia. This study tested the effectiveness of gabapentin for prevention of long-lasting hyperalgesia induced by acute systemic fentanyl in uninjured rats. Involvement of the alpha2delta auxiliary subunits of voltage-gated calcium channels in the prevention of opioid-induced hyperalgesia by gabapentin also was assessed. Hyperalgesia was induced in male Sprague-Dawley rats with subcutaneous fentanyl (four injections, 20, 60, or 100 microg/kg per injection at 15-min intervals). Intraperitoneal (30, 75, 150, or 300 mg/kg) or intrathecal (300 microg) gabapentin was administered 30 min before or 300 min after (intraperitoneal 150 mg/kg) the first fentanyl injection. Sensitivity to nociceptive stimuli (paw-pressure test) was assessed on the day of the experiment and for several days after injections. The effects combining gabapentin with intrathecal ruthenium red (20 ng) also were assessed. Fentanyl administration was followed by an early increase (analgesia) and by a later and sustained decrease (hyperalgesia) in nociceptive thresholds. Gabapentin did not significantly modify the early analgesic component but dose-dependently prevented the delayed decrease in nociceptive threshold. Ruthenium red partially, but significantly, opposed the prevention of opioid-induced hyperalgesia by gabapentin. Intraperitoneal and intrathecal gabapentin prevents the development of hyperalgesia induced by acute systemic exposure to opioids. This prevention may result, at least in part, from binding of gabapentin to the alpha2delta auxiliary subunits of voltage-gated calcium channels.